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FAILURE MODES EFFECTS ANALYSIS {(FMEA) — NON-CIL HARDWARE
NUMBER:M&-188-E05] -X

SUBSYSTEM NAME: ECLSS - 155 NITROGEN TRANGFER SYSTEM

REVISION: 0 Q4/08/07
PART DATA
PART NAME PART NUMBER
VENDOR NAME VYENDOR NUMBER
LRU ~ :PANEL, DOCKING BASE GNz VU76-643038.001
SRU WALVE, N2 MANUAL SHUTOFF MC250-0004-0017
GARLETON TEGHNOLOGIES 1-4-00-51-39

EXTENCED DESCRIPTION OF PART UNDER ANALYSIS:
DOCKING BASE GN2 PANEL 1SS NITROGEN TRANSFER MANUAL SHUTOFF VALVE

QUANTITY OF LIKE ITEME: 1
CNE

FUNCTION:
FPROVIDES A QUICK MEANS OF SHUTTING OFF NITROGEN FLOW TQ THE SPACE
STATION. VALVE IS LOCATED ON THE DOCKING BASE GN2 PANEL AND 15 MANUALLY
ggggﬂTED. VALVE IS NORMALLY DPEN DURING ISE NITROGEN TRANSFER

ATIONS.

REFERENCE DOCUMENTE: VE2ZB-643001
V076-643036

MB-1385 - 551
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FAILURE MODES EFFECTS ANALYSIS FMEA — NON-CIL FAILURE MODE
NUMBER: ME-1%5-E054-02

REVIGIONS: O Du/O8/GT

SUBSYSTEM NAME: ECLSS - 155 NITROGEN TRANSFER SYSTEM
LRU: COCKING BAEE GN2 PANEL CHITICALITY OF THIS
ITEM NAME: VALVE, IS5 N2 TRANSFER MANUAL SHUTOFF  FAILURE MODE: 1R3

FAILURE MODE:
FAILS TO CLOSE, INTEANAL LEAKAGE

MISSION PHASE: LO LIFT-OFF
00 ON-CRBIT
DO DE-ORBIT

YEHICLE/PAYLOAD/KIT EFFECTIVITY: 103  DISCOVERY
104 ATLANTIS
108  ENDEAYOUHR

CAUSE:
CONTAMINATION, CORROSION, MECHANICAL SHOCK, EXCESSIVE VIBRATION, PHYSICAL
BINDING/JAMMING, MATERIAL DEFECT, SEAL MATERIAL DEGRADATION

CRITICALITY 111 DURING INTACT ABORT OMLY? NO

REDUNDAMCY SCHEEN &) PASS

B} N/A
C} PASS

PASS/FANL RATIONALE:

A)

B)

N/A - REDUNMDANCY PROVIDED BY WORKARCUNDS ARE IN STAMDEY UNTIL REQUIRED.

)

METHOD OF FAULT DETECTION:

FAILS TO CLOSE FAILURE MOOE: VISUAL ORSEAVATION - CONTINUOUS TRANSFER OF
NITAOGEN TO SPACE STATION.

ORBITER INSTRUMENTATION - PRESSURE INDICATICN ON N2 GAUGE ON DOCKING
BASE GN2 PANEL. CONTINQCUS GUANTITY DEPLETION INDICATION ON AFFECTED
QORBITER N2 TANK(E).

IS5 INSTRUMENTATION - QUANTTTY LEVELS IN AFFECTED SPACE STATION N2 TANK(S}
INDICATE TANKS ARE STILL BEING FILLED.

INVERNAL LEAKAGE FAILURE MODE: NONE UNTIL AN INTERNAL LEAKAGE OF THE
DOWNSTREAM QD AND UPSTREAM MMU EYS 1 150 VALVE OGCCUR, THEN EXTERNAL

MRA_158 - REY



PAGE: G PRINT DATE: 03/26/87

FAILURE MODES EFFECTS ANALYSIS (FMEA) — NON-CIL FAILURE MODE
NUMBER: Mé-155-E0B4-02

LEAKAGE OF NITAOGEN GAN BE DETECTED THRQUGH ORBITER INSTRUMENTATION BY
A QUANTITY DEPLETION INDICATION ON AFFECTED ORBITER N2 TANK(S).

CORRECTING ACTION: MANUAL

CORRECTING ACTION DESCRIPTION:

FAILS TO CLOSE FAILURE MODE: CREW CAN TERMINATE NITROGEN TRANSFER BY
CLOSING 5YS 1 50LATION YALVE ON MMU INTERFACE PANEL OR BY DISGONNECTING
ISS FLEX LINES USING QUICK DISCONNECT(S). IN THE EVENT EXTERNAL LEAKAGE
CANNOT BE ISOLATED, THE CREW GABIN AREA GONTAINS SUFFIGIENT NITROGEN FOR
CREW SURVIVAL DURING ABORTED MISSION CE-OREBIT AND LANDING PHASES.

INTERNAL LEAKAGE FAILURE MODE; NONE FOR FIRST TWO FAILURAES. IN THE EVENT
EXTERNAL LEAKAGE CANNOT BE ISOLATED FOLLOWING THIRD FAILURE, THE CREW
CABIN AREA CONTAINS BUFFICIENT NITROGEN FOR CREW SURYIVAL DURING
ABORTED MISSION DE-CREIT AND LANDING PHASES.

REMARKSRECOMMENDATIONS:

A SERIES QD AND I1SOLATION VALVE PROVIDE REDUNDANCY AGAINST AN “INTERMNAL
LEAKAGE" OR *FAILS TO CLOSE™ CONDITION OF THE NITROGEN SHUTOFF VALVE.
SHUTOFF VALVE IS QNLY OFEN DURING ORBITER/ISS NITROGEN TRANSFER
GPERATIONS AND REMAINS CLOSED ALL OTHER TIMES.

=FAILURE EFFECTE -

(A) SUBSYSTEM:
INABILITY TO ISOLATE NITROGEN FLOW BETWEEN THE UPSTREAM MMU SYS 1 IS0
VALVE AND DOWNSTREAM QD.

(B) INTERFACING SUBSYSTEM(S):
NQ INITIAL EFFECT SINCE MMU SYS 1 150 VALVE AND QUICK DISGONNECT PROVIDE
BAGKUP SEALS TO THIS VALVE.

(C} MISSION:

NG EFFECT UNTIL NITRCGEN TRANSFER CANNOT BE TEAMINATED USING THE QD DR
ISOLATION VALVE. THEN INCREASE USE OF N2 WOULD REQUIRE GN2 SYSTEM
ISOLATION TROUBLESHOOTING RESULTING IN EARLY MISSION TERMINATION.

{D} CREW, VEHICLE, AND ELEMENT{S):
NG EFFECT UNTIL THE DOWNETAEAM QD AND UPSTREAM MMU BYS 1 1SO VALVE
INTERNALLY LEAK OR FAIL TO CLOSE. THEN SAFETY OF CREW AND VEHICLE IS
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FAILURE MODES EFFECTS ANALYSIS (FMEA) — NON-CIL FAILURE MODE
NUMBER: MB-155-E054.02

JEOPARDIZED IF NITAOGEN MAKEUP CAPABILITIES ARE REQUIRED DURING CREW'S
RETURN TO EARTH. IF THIAD FAILURE OCCUAS DURING CREW/CARGO TRANSFERS
GROSS LEAKAGE OF NITROGEN COULD CAUSE LOSS OF CREWDUETO
ASPHYXIATICN.

(E) FUNCTIONAL CRITICALITY EFFECTS:

FIAST FAILURE (SHUTOFF VALVE INTERNALLY LEAKS OR FAILS TO CLOSE} - LOSS OF
NITROGEN FLOW ISOLATION BETWEEN DOWNSTREAM QD AND UPSTREAM 180 VALVE. -
NO EFFECT.

SECOND FAILURE (MM SYS 1 150 VALVE INTERNALLY LEAKS OR FAILS TO CLGSE) -
NITROGEN TRANSFER LINE |S PRESSURIZED. NG EFFECT - LOSS OF REDUNDANCY
OhLY.

THIRD FAILURE (NITROGEN QD INTERNALLY LEAKS) - INABILITY TO ISOLATE AN
EXTERNAL LEAK WOULD RESULT IN PREMATURE DEPLETION OF GN2 TANKS. LOSS OF
EVA CAPABILITIES DUE TO INABILITY TO REPRESEURIZE EXTERNAL AIRLOCK
AESULTING FROM LACK OF CONSUMABLES. CREW WOULD HAVE TO RELY ON
CONSUMABLES REMAINING IN CREW CABIN DURING ORBITER'S RETURN TO EARTH.
AN UNCONTROLLED EXTERNAL LEAKAGE OF NITROGEN WOULD RESULT IN EARLY
MISSION TERMINATION. - CRITICALITY 2R3 CONDITION.

DESIGN CRITICALITY (FRICR TO DOWNGRADE. DESCRIBED IN {F)): 2R3

(F) RATIONALE FOR CRITICALITY DOWNGRADE:

FOURTH FAILURE (EXTERNAL LEAKAGE OF GABIN PRESSURE) - LOSS OF CABIN
PRESSURE WITH NG N2 MAKEUP CAPABILITY WOULD RESULT IN LOSS OF CREW AND
VEHICLE. - CRITICALITY 1R3 CONDITION.

= TIME FRAME -

TIME FROM FAILURE TO CRITICAL EFFECT: DAYS
TIME FROM FAILURE OCCURRENCE TO DETECTION: SECONDS
TIME FROM DETECTION TC COMPLETED CORRECTING ACTION: MINUTES

IS TIME REQURED TO IMPLEMENT CORRECTING ACTION LESS THAN TIME TG EFFECT?
VES " .

RATIONALE FOR TIME TD CORRECTING ACTION VE TIME TO EFFECT:

CREW WOULD KAVE AMELE TIME TO SHUT OFF NITROGEN FLOW TO IS5 USING THE
MMU SYS 1 1SO VALVE OF FLEX LINE QUICK DISCONNECT BEFORE DEPLETION OF
ORBITER NITHOGEN SUPPLY BECAME CATASTROPHIC.

HAZARD REPORT NUMBER(S): OARI 071, ORB! 406

At A0Q _ RRE
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FAILURE MDDES EFFECTS ANALYSIS {FMEA) = NON-CIL FAILURE MODE _
NUMBER: MB-185-E054-02

HAZARD{E) DESCRIPTION:

INADEQUATE NITROGEN SUPPLY TO MAINTAIN CABIN PRESSUHE {ORBI D71}, LOSE OF
HABITABLE ENVIHONMENT IN THE CREW CABIN/ODS HABITABLE VCLUME DUE TG
FLOGDING OF VOLUME WITH GASEDLIS NITROGEN (ORBI 405).

- APPROVALS -
S5 & PAE ;. M.W.GUENTHER
DERBIGN ENGINEER o K JKELLY

MB-18S - 556



